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Because patients with insulin-dependent diabetes mellitus 
appear to have an increased likelihood of developing con- 
gestive heart failure (l), it has been proposed that a diabetic 
cardiomyqpathy may exist (2,3). Possible mechanisms for 
this cardipmyopathy include abnormalities of small intramu- 
ral coronary vessels, extravascular deposition of collagen 
and triglyceride and cholesterol esters and, at the molecular 
level, metabolic derangements that alter actomyosin and 
myosin adenosine triphosphatase activities (4). However, 
these metabolic effects are reversible with adequate insulin 
replacement ($6). Although histopathologic and biochemi- 
cal evidence exists for an insulin-dependent diabetic cardio- 
myopathy, whether these pathologic processes produce clin- 
ically definable left ventricular dysfunction due to impaired 
myocardial performance (that is, contractility) in humans 
has remained difficult to establish, 
previous clinical investigations. Previous clinical investi- 
gations have suggested that both left ventricular systolic and 
diastolic dysfunction may occur in patients with insulin- 
dependent diabetes (2,3). Mildenberger et al. (2) reported 
that 7 of 20 patients with type I diabetes mellitus had a 
decrease in radionuclide left ventricular ejection fraction 
with exercise. Subsequently, Vered et al. (3) demonstrated 
such a decrease in 5 of 30 patients with insulin-dependent 
diabetes. Three of the four patients with diabetic microan- 
giopathy had this exercise response. Moreover, four of the 
five patients with diabetes who had left ventricular dysfunc- 
tion during exercise had a normal thallium-201 study, sug- 
gesti?g that occult coronary artery disease was not the 
explanation for this observation. Then Kahn et al. (7) 
reported that 6 of 28 patients with insulin-dependent diabetes 
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had impaired radionuclide left ventricular fillmg manifested 
by a prolonged peak filling rate compared with that of normal 
subjects. This radionuclide left ventricular filling abnormal- 
ity was related to Flinical evidence for autonomic dysfunc- 
tion in these patients. These data suggest therefore that, in 
patients with insulin-dependent diabetes, left ventricular 
systolic or diastolic dysfunction may be related to microan- 
giopathy or autonomic dysfunction. 
Present dinical investigation. In their study in this issue 
of the Journal, Borow and colleagues (8) examined whether 
patients with insulin-dependent diabetes who had evidence 
of left ventricular dysfunction during exercise radionuc!Ede 
angiography also had evidence for reduced myocardial per- 
formance at rest or during inotropic stimulation to assess 
contractile reserve. Their responses were compared with 
those of patients with insulin-dependent diabetes who had a 
normal radionuclide left ventricular ejection fraction re- 
sponse to exercise and with those of normal subjects. These 
patients with type I diabetes were similar in age and clinical 
characteristics to those in previous investigations (2,3,7). 
The investigators reported that the rate-corrected mean 
velocity of fiber shortening (VCF,) at a common systolic 
meridional stress (50 g/cm*) was similar at rest in these three 
patient groups and that the changes in VCF, from the corre- 
sponding rest VCF, values induced by a dobutamine infusion 
were also similar. These observations did not appear to be 
affected by the presence of microangiopathy on ophthalmo- 
logic examination or bv impaired cardiac and extracardiac 
neuroreflexes. They concluded that no evidence for impaired 
myocardial contractility existed to explain the radionuclide 
left ventricular ejection fraction response to exercise, and 
therefore, no evidence existed to support the presence of an 
insulin-dependent diabetic cardiomyopathy. Instead, they 
postulated that inadequate systemic venous return may have 
limited left ventricular filling and may therefore represent an 
alternative mechanism for the left ventricular systolic dys- 
function observed during exercise radionuclide angiography 
in patients with type I diabetes, 
Methodologic considerations. If we are to accept the 
authors’ (8) conclusion that a clinically definable insulin- 
dependent diabetic cardiomyopathy does not exist, the 
methods used to evaluate left ventricular performance 
should be scrutinized. Importantly, abnormalities of left 
ventricular systolic and diastolic performance need not 
coexist as a result of cardiac pathology in the same human 
heart. Despite the availability of both M-mode echocardio- 
grams and radionuclide angiograms in all normal subjects 
and patients with insulin-dependent diabetes, no evaluation 
of left ventricular diastolic performance was provided. If left 
ventricular filling is impaired in these patients and therefore 
postulated as the mechanism for an abnormal left ventricular 
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Whether the force-velocity relation is preload indepen- 
dent is also important. It is clear from studies in cat papillary 
muscle that an increase in preload will increase the maximal 
velocity of shortening at a constant load (9). In the excised, 
supported left ventricle, Kass et al. (10) demonstrated that 
afterload had a demonstrably greater effect on determining 
the maximal velocity of circumferential fiber shortening 
(VCF,,) compared with preload, although some preload 
dependence of VCF,, existed. In intact animals (11) and in 
humans (12,13), the preload sensitivity of mean VCF has 
been nominal. In contrast, in patients with chronic left 
ventricular volume overload, Mirsky et al. (l4), using the 
systolic myocardial stiffness concept (15), reported that an 
adjustment for preload, that is, end-diastolic stress, had a 
significant effect on the left ventricular ejection fraction 
calculated at a common afterload; after a preload correction, 
the resultant Ieft ventricular ejection fraction identified a 
greater proportion of patients with abnormal myocardial 
properties than did conventional stress-shortening relations. 
Therefore, differences in left ventricular preload may ob- 
scure differences in left ventricular shortening characteris- 
assess left 
left ventricular systolic perform 
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